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VJHAT'S IH A TUflE 

The work reported here b&gan with two fundanfiTital assumptions:.' .. ' ■. . 

(I) The perceptlDTi Df mg&lc, like the perteptHon of a visual scene or ■ 
a line of text, is. an active process; it involves the Individual Irv 
selecting, sorting, grouping and Inter-rel^ting the features of the 
■ phenomena before him/her. In this sense perceptifln "ef even S Simple 
tune is an Intelligent process which requires the individusl to- ' "■ . 

RECDN5TRUCT Its features and relations. 

[2} Individual differences in response to a potentially sensible melody 
[e.g., it doos/does not "make sense") rest heavily on Just which 
features the individual has access to or is aile to focus on. In 
■ addition fle:<ibility of focus and the kinds of relations the Individual 
can tiuild ancing featgres stron^gly influences hii response. 

Our first task then was to try and capture t3ie individuals' parti cuilar 
REPK£SENTATION Of a melody — that iSi hOw he repres-snts ft to himself, wKst 
features he "grabs", what relit-vrs he finds. ^r second task was to observe . 
tiow an individual's representation of a (nelodj^ might change in the course of 
working with given melodic uiaterials within a relatively controlled experimental 
environment, . ■ ' 

We ask then; What are the crucial features captured by an individual's 
representatlcin of a ntelody; will these be slgnifltantlj^ different among in- ■ 
dividiials? As a corrgUrys do individuals differ in tfieir internalized 
MOItELS of a sensible tyne? More specifically* we asked; What strate^gies 
w11l_'an individyal invoke and on irfhat hases wfll he/she make decisions in 
biillding a tune that makef sense to him. Finally* Is there a descHlialile 
relation between an individual's inodel of a tunen his mode of representation. 
Strategies he invokes and a completed tune that- he builds to his satisfaction? 
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In a search for answers to these questions we have observed tlie 
step by step progress of musically untrained college stijdents us they • 
byllt an original tune. Tlie experirr*ent was actually one small part in 
the development of a new learning environment where students of varytng 
ages are actively and systetnatically exploring the bases of rmjiical co- 
herence J- Within this experimental leannfrig envirerinerit students are ■ 
encouraged to probe and quest ion their own responses* to search ijt thin the 
relations of pitch and time for wbat makes sense » for what generates a new 
effect er a new structural meaning. 

The gadgetry with whfcJi the student works is quite aimplei He 
ftnds himself before li typewriter which is coupled on one side with a 
CQinputer and on the other side with a "inusic box" about the site and shape 
of a lunch hqjt. The fflustc box can produce a five uctave range of pitches 
and can play up to four purts simultaoe&usly. The bon also plays two 
percussion sounds, one similar to a tom-tom and! the other te i brushed 
cymbal. The student describes to the computer what he would like to hear 
by typing on his typewrite r - te rmi n al . The computer In- turn causes the 
music bos to produce the tonf 1 jurati ons indicated. The response 1s im-" 
mediate. Thus in using the system the student need only be concerned with 
thinking out what he wants te happen. He can sit back and listen as often 
as he wishes to what he has invented ^ change it^ and listen again to the 
result. The instant feedback of his Ideas in scfund and time tells hirai " . . 
Iimiediately the relation between his thinking, his descriptioti and the 
resulting mysical effect . He is learning how to influence and control 
musical relationships through designing a particular kind of musical process. 



Page four 

If Iw can think It and describe It adequately, Tie can inake It happen » and 
if h? is surprised by wKat his description brings forth* that is often- the 
mmr\t of most productive learntifig. .• ■ . . 

••• To capture the e>:pBn€nc« of a student in this particular project, 
put yourself in his place. Seated before the terminal you type, simply, 
Gl. Instantly the electronic music boj? performs for you a brief, S-flote 
motif. W« tall these motifs "tune blocks,'^ Think of them as building , 
blocks of varieus shapes but the "shgpe" depends + here, on the particular 
configurate w of pitch and tin» which the prepared comijuter procedures de- 
scHte. In th^s example of the game you have five such tune blocks: the 
game is to. arrartge these ftva blocki so that they mke a whole tune 

[E^diraple 1] ' , ■■ ' ■ "■ 

that you like, that makes sense to you. While the blocks actual ly make 
up an BKi sting tune, notice that you are not trying to get a "right answer" 
but rather to invent your own reasonable tune within the limna tic ns of 
these five blocks. fou tan, of course, play the. blocks as often as you 
like -- individually or tn any arrangemant. ' If you want to hear two or 
more blocVis 1n succession, you sinyily type out their names In the order 
you want. The duration of the pitches remains ejiactly the same when' 
blocks follow one another', that is, the computer processes the whole chain 
of blocks {e.g.. fil. 63 62} and then plays tlie i<hole chain "1n time" when 
you indicate .' - . ' ■ - • ' 

■ . '■ • =. '. ■' [tjc^rrple 2] . ■ " - • 

you ans'r^dy. In designing your tune, you are free to i-speat blocks ..' 
whenever you think it appropriate. 
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While th* ga™ seema obvious enough we w&re astDunided to discover 
the varieties ef strategies ind levels of enge^ement with whtth each student 
becanK involved, There seemed to be as many procedures for playing the game 
as there w^re players. Indeed, of eight studervts involved 1i^ this ex- 
periment* each invented s different tune with this same set of blocks and . 
each tune had its individual effect or character. Irterestin^Iy, each 
student's "solution" was met with astonisliment, even distaste bjf the other 
students. Indeed, in order tfl understand eath student's tune, the ottiera 
had 19 ■' reiitructyre" their thlnfcing, adjust their perception of the '. .' 

• sliared material. . ' ' . While tJiis gives some inkling into 

■ the Importance of context {onl^ tiie arrangement of the blocks varied arong 
■". the tunes), the students' own discovery of the stptficance of context was 
.of greatest importante. Students feund that the "nteaning^^ of a block 
• changed as its position in the tet changed. That is, as they played uTth 
. vario\JS arrangements, embedding tlie blocks in different contexts^ they 
gradually becume aware of new and different features of the fndi vidua! blocks. 
The notion of what constituted a significant feature w « significant • .■" 
structural "elenvent" (e.g., a note» 4 particular pitch-time figure ^ a rhji'thm^ 
a whole block) became on^e of paramount importance > influencing the eventual 
■■form" and affect of the completed tune* ■-''■. 

Our observations of the students have given us a glimmer of what ■ 
learning miglit mean within this environment. At the saine time, we, as 
observers > have been catapulted into a- re-esamination of our wm assump- ' 
- tions; our own models of structure, modes of description, tatejories of 
■ analysis and theoretic "givens" have been boldly exposed for re-exairti nation; 



Host of the eMnples discussed here are taken from the work of but 
twD students > but 1t should be emphasfjed that this project was only a 
beginn-ing for them and for us. The musical materials Irfith wh^ch the 
students worked ai^ Ifflitted; the blochshave built-in stylistic constraints 
which,, in tuirn, suggest a llnttted set of possibilities for iichieving 
structural tohfiren.ce. But these verj^ litititations pormitt't'd our students 
arrf us to explore the nature csf these particular possibilities and they 
proved to t>e siuch richer than we had inatifried^ Further* the relative " 
fam-il-iarlty of the stylistic constrafnts permitted students to c&nfront . 
more easily those generative .prifuftives from wtiich larger and! more coinplex ■' 
musical structure derives. In subsequert projects Involving tfie particular 
"contents " of tune bloclcs these primitives were more explicitly explored,^- 
In addition^ students listened tc significant works 1n a variety of 
musical styles where they discovered (sornetitfles drarnatlcally) that these 
same generative primitives contributed to a musical coherence whTch had ■ 
previously been inaccessible to them. Their affective response and ■ 
"taste" was often quite transfortn&d as their "perception" became bottl mOre 
acute and tnore mobile. --■ . -. - 
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N«te: f' written d^striptl&n of our studeftts' mrk presents certain 
dlfflcuHies for the reader. The reader's experience in looking 
at the musical examples can onlj^ partially capture the experience of 
those who play zhis garie entirely '^by ear." fiepre&enting the tun& 
blocks in standard m^H notation introduces information to the reader 
which is biased by tht assumrptionE inherent in the representation itself 
— and possibly quite different infomation frc^i the non- reading listener. 
Our own ^Jiservations just with the tune blocks t^aine and with a small 
number of individuals suggest significant differences between those who 
read criuiic and those who do not. Perhaps the mst crucial asset for the 
non-reading listener is hit ability to deal directl-y with the mot^ 45 
the basic "element" of a tune. Tdis in contrast with the reader for 
whom the note tends to be the baisic element. Thus+ the question becomes: 
on what level does one enter the world of a given melodiy and with what 
sorts of built-in assumptions? , . . ' . 



Page eight ■ 

THE STORY QF THE TWO TLJHES MU HOW THEY GRIIiJ 

■ ■ ■ Our two students 1 Hark iin<l Jorge , make a striking corvtr-ist^ 
Warit "stLMJied the violin a Uttle In high School" but claimed to h^v* . 
furgotten all that he had learned. Jorge vfas from Peru, played the • " 

guitar a littl& "by ear" and enjoyed singing Peruvian folk songs of 
which lie knew a great mny. Nark workect carefully, methodically and 
often paused in his wrk to "think"* ijqrge wor1;ed impulsiw&ly, qjicM)^, ■ •• 
an^ seemed to enjoy every hit of melody, every possibility that he caused 
the mjusic box to play, Kark talked little, hii comments were cryptic. 
He [nade only 19 requests flf the music box to complete his tune. Jorge 
talked a lot and expansively. He ™de a total of flZ requests to the 
(nusic box te complete his tune. " • . 

Tlielr strategies were also markedly different, fiark searched quickly 
for a beginning and endlngi for his tune and then systematical ly found 
mater til to fill the gap between. While he focused right away on particular 
features Of blocks— especially similarities and differences among them— ■ .' 
his "perception" of features, his selection of priorities* changed _' . ■ 
dramatically in the course of tiis work. Jorge tried mar^y many combinations 
of blocks afid often responded with some comment concerning their effect 
or theip character. Only later did he become concerned with particylar 
features which generated these effects and still later tglth how his ... 
coriji nations of blocks might work together to form a whole tune. The • . 
shift in Jorge's reconstruction, in his "perception" of the blocks and ; 
their features, came suddenly and tarried with It an equally sudden -. 

. insight for the structure of his completed ttine, ."■"" ; : .■ .- - . 
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B^gifiniTigS: WiRK , . . 

. ' ■ Hark begiris In his typically ord&rly *fay--he pTayj each bloc1< In 
order and notes what are* fof him* toge-nt features: 
". ■ . ■ [Example 3] 

Mark hfts bfien tolif that the blocks are jumbled— that is^ their 
nuraber'ing is arbitrtiry and has no particular stgnfficarce to an 
arrargeruent that might eventually become a. turte that "makes sense" " . 
to tiim, ^* considering eacli block as an indlvfdusil entity Is _ ' - .. 
initially inevitable; and yet whatever Hark hears first will also 
inevitably Influence whatever follows It* TliuSi S2 is "faster" 
compared with SI. His couinent notes a relatively local difference' ■ 
between (al and G?^ ^2 includes more notes per unit of time. The 
conment is local because Mark is pointing to a single, particular 
feature, one that he spcirtan^eously selects a;S differentiating! 
Gl .and (a£. ■ ' ■' ...■:' 

In contrast > "cotild be a clos-ing" is a higher level coitmient: It 
finplies relationships among several local features* In addition it 

Is fflore gilobal because it suggests that this aggregate of features 
generates a fiinctlon which may he significant to the overall structure 
of -the completed tijne. . •, ■ ; 

Hhat aggregate of features generates the function, "closing"? 
1. G3 ends with a low pitch of longer duration. Both features 
". -".-,. ^ create a point of structural articulation — an accent.. 



£. Tlie metfOB to thi? final p!ttih 1s stepwise d& Minwdrd ; 
the itielCKlic rootion is tlesrli' directed towards this 
■'— ' - flctented note.-. . . •■ . 

3. ^3 sriis with the pitch tliat sounds most stable or at rett 
1r^ relit ion to the other pitches: the pitch usuaUy niiirted, 
tonic. 
But thi5 last feature is. Itself, the fesiiU cf an ^g^regate of features, • 
features not snl^ of G3 but also of £1 and G2' which are, after alK at ready . 
■ part 5f Mark's tjorking contest. For e>:anple; 

(a] The sense of stability results from 

specific limitations of the pitch collection • ' . 
thus far [i.e,i all those pitches tncluded in 
blocks Gl-fi5)i - ^■■' . '- ",. 

■ [h] The order in which these pitches have occurred — 
- ■ . ; particularly in GS; ■• ' " 

. "■ ''. (c) The features of G3 described tfi 1. and 1. above. 

Note that it is not any ons of these features but the relation aTnong. them 
wtiich generates the higher level feature, stable pitch or tonic , ' ' . •. 

Listening to G5, Mark now makes a co«iip*risoti between ft and Gl -- ; 
this time noting "similarity" rather than difference; Mark's single word, ; -. 
similar, suggests his access to the "rhythm" {set of durations} of G1 and G5, 
which is Identical and their ^'pitch-shape" which is also essentially the sa™. 
But it is important to observe that Mark has remembered Ql well enough so that. 
he can compare it with (35, ewen though he has listered to three other blocks 
in bettjeen. Evidently, Mark's access to these similar features 4nd his •" 
means of representing them to himself are sufficient to allow him to "hold- 
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the configuration 1rt hi 5 ffiefflury for fi/tupe re-caT^ and ccmipaHson. 

Indeed p all of Mark's commert^ &$i^ve him as Timem&rilc labels — 
^ mam for representing tlie hlock-s ta hintaelf so Jie can get at them 
and manipulate thm in his head. WitPt the e^eption lyf his very first . 
C^Himent - (. . . whiit c&n I do with that???, . . } all his other "labels" 
nake use of local featwres or aggregates of features as tdentifters. 
In turn the laijelis Kark h«s thosen and the selective priorities, they imply 
influence and guide his use of the bletks as he contlrmes on in the de- 
velopment of his turte^ "■'..■. 
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Beginnings; JORGE . • . ' .. . -; 

Jorge begins quite dlffererttly. He pTajs the whole set <yf Mocks 
as a single 5trin.g--ftS If to ask Tt&\^t kiind of d melody that would make. . 
Then he quicMy plays indivlduaT blocks beginning witK Gl , twice, but 
then jumpiTi^ around in the nune-ric order, {see appendix} . 

His ctjmment at the end of these U requests is. %2 and M are the 
rain parts— but how to use them? I don't knw what comes after G2. 
G5 may he m ending." Notice that none of Jorge's coFnrents refer" to 
specific, features of the blocks. Like characters or events "Tn a story, 
he ponders what might com next, which blocks are the "thsU" ones, which- 
block might end the story. Jorge's initial notion that fi£ and G4 are 
the "malrt parts" influences his work almost to the end. The problarnatic 
G2 will continue to trouble him fw a long t1me> and that "65 may be an 
ending" undergoes a surprising jwltch. - . ...... 
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Uorlcirtg oJt Possibilities :. M^RK 

Taking Off from h1& first observations, Marit tries pftire of blocks » 
testing his huniches. Playinei his "sijniUr" blocks, GIG5^ tie creates a . 
rew entity And gathers new infonMtioTi: 

[ERamplB 4] 
Ju.xta|>05lt1on of the 3-note motives Gl and G5 defines tor perhaps 
c&rtflrffls} the higher level rtiytlimic grouping . N-Otice that it 1s only by 
playing the blocks in pairs that Kark can detersnlne the duration of ttie last 
note of the first block in this pair. For exatreple, GIGS my have been . ■ . ' 

iiJ%i*l rather than JJJJiJ ■ 

Justaposftion determines t^at the new entity is an uninterrupted set of- 
equal dumtioTis. In turn^ juKtaposition raveaU that th* unit puUe gen- 
erated by the uninterrupted set of equal Jurat ions is grouped into threes 
by the pitch- shape rikileh is shared b^y both bl&tks, . .■.'■ 

• • . Thus, it U the pi tc.h relations that generate the higher level '. 
rhythnic grouping. To ejtplicate this point, consider tlie fnllowing ' . 
eKampTe; if I ask the nujsic bos drunt to play si>t hits all of equal dura- 
tion and loudness, th* listener can arbitrarily croup these hits Into 

twos or thre9&L vAifiitil or J jj^li ]iij GRouper PULSE " ,' 

111 \ I 



But- once pitch 15 added as in GlSS, the' grouping is.n* longer arbitrary; 
the grcsuptng is defined as two pairs of three notes each, at least until 
some additional information is introduced to conflict with this grouping. 
Thus* the pitch- shapes in GIGS generate a slower pulse with a ratio of 1l3 
to the unit pulse. (This ratio of ^grouper'' pulse to unit pulse is called 
meter. G1G5 generates triple meter; a ratio of ^:Z is called duple 

[oeterxj . ' ' - .... • . ' ■' , - '- . . ■ ■ 
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Movirtg ahead, now, Hark^j 9th request fG4G£) shifts his foctjs and 
leads Kim into new realms of enqutryt 



."s&irnds "like an opening^ hyt there '-s 
a change in time, " 



■ ■ ■ ■ - ■ . - ■ (pause) ','..... ' ,". y 

.."-.. , ; ■ "How Tong ts this tune?*' ■ " 

". " . \ ■ -, {pftuse) , - V 

. - - "I don't know how to match^" , 

Harlc'-s more global comment concerning the opening function of this new entity 
is qualified hy "^but there's a change in tiine". What does he mean? : ; 

Inlttdll:^ it was assumed that Hark was simply f^ferMng to th# Irtcrease in -' -. ' 
number of notes per ut\it beat--"chtri3>e" meant faster* Later, as 4 result 
of another student's coinnents, we ne^Hzerf that Mark was respon<iing to an implied 
shift in.aietric grouping. The last note of az, with its relatively longer . 
duration, contained or delimited the faster mation leading into it*, thus 
this last note seemed to furictlori' as an accent or downbeat. The result was ■'•■ 
the suggestion of a duple groupinc) in contrast to the clear triple grouping 
in G4.** ■ ■■ .-..-,' '■■:■■■■ -',.;..■ • •" ' 

y' - ■', [Example 6] '" ' ■- ' . ;„ ', ' 
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.With tMs glimpse of a problematic beginnlinci, Mark pauses, " ■ ]. 

looks visibly jncertdl ii ind then seerss thru&t into a search for the 
ijjiole ; "Hori Iqtig IS thts tune?" But, this leap towar<ls global structure "■ 
is too fast for his present state of InfomnatioriT i.&.+ what be "knows" 
of the features of the blocks and the relations ani&rig them. He retreats 
to a more limited field: "I don't know bow to match." What can Mark 
niEan? ." 

: - Part &f the explanation lies in Mark's work earlier in this sime 
session. He fiad been placing a diffenerit version of tune blocks where 
he was asked to listen to a complete tune sndi then simply re-bjild it. 
In this first gars Mark obviously did know bow long the finished tune '■ " " 
was going to be; he had only to "match" blocks, one-for-onSi i^ith tJie 
oHglnftl till his arrangement fit, Uhile it is clear to htark that he can 
nm build his own tune s he is evidently tincomf or table in this new situatlohi • 
design, fncludlin^ proportions » depend* only on his decisions. What can 
lie bfise his decisions on? • ' ' \ ■ 

" ' Hark's comrraents Suggest his search for a strategy. Without the 

defined constraints of an actual tune, Mark is left with "tna,tchtng" the " • - 
feati/res of tlie tune tlooks with the ill-defined features of his "rDodel" 
ef a sensible tune. He has found, a beginning that tentatively "wDrk5"i 
on what basis can he niafee decisions for continuation.? For sjiample* how '■.. - 

can lie build a destination, a goal for his beglhhlt^gii how can he form groups of 
blocks to make larger structural elements, how o*fl he form p4rts of a whole 
if the whole does not yet exist? Tiark is grappling with crucial questions . .. 
involving the inl^ractlon between local and global structure, between detail 
and larger design: each level of the strijcture defines, even generates the other. 
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■ . ^ With hi1s next request (G133G5) Mark escapes from his motneritary 

discdmferti . "■ ■ ■ • . 

■ ■ , '• ■ [E)t8Klple 7] - ■•■ -. ■ ' 

■ "Ml-, cool. . . I eoulct en.d the song with G3, a long note, btit G& 
• would be a surprise eridlng. I have lots of endings." 

Mark still doesn't fcnow how lorvg the tune is going to be, but at 

least he knows where it's joins. Like b lost traveller, he has an Idea 

', what his destinaticm is, that should tnake it easier to find his w^ there. 

llhflt are the features of Hark'S en-rfinj coTiibi nation? ■ • . " 

Interestingly, l^iark'S first pair* £1£5* is included in his closing 

tooibi nation but this pair is broken apart by the interpolation of G3. " ■ 

.. As a result of this n^w enbedding the sequential relation between. Gl and . 

GB is obscured. Indeed » both Gl and G5 take on a new meanfngi G3 takes 

\ over the nale of &S as resolution or completion to Gl; G5 talces on a new 

role -- "surprise ending", _ ' . 

Hhy is G5 a "surprise ending?" - " . .• 

- 1} G1G3 is Si&lf- contained, it ends conclusivalv on the . - " 
tonit and on a strong beat in the triple meter. But ■ 
. ' ' , G5 continues on after the halt of G3; the action spills ' . 

. ' ;_ . Over, - 

, ,'. £) After the rh^tJiiriically accented^ longer duration of G3'5 
tonic final note, the tonic but weak beat ending of G5 
. ■': generate* a wtiimsical close. "^ . . . - , ; ' 

. "";.■- ; 3) G5 echoes Gl in pitch shape and rhythm but has a different 
■ ■ function — Gl ii a "lead-in" , but G5 another ending. {It's 

a little like * pun.) 

^. ■ •■■ •■ Kark has constructed the outline of a coflipleted tune* his tune is., 

de-limited, his problem space defined. Now he has only to work out soitie. 

means for getting from one end to th§ other. As often happens with real 

cotflpflsers, tiie middle of a cocnposltlo-n is frequently discovered last. 



Heffc'fnig Qjt Possibilities ; JORGE 

- ., Jorcie's style for working out possfbiHties Is again strikingly . 

different from Mark's, Jorge quickly inakss i\ requests of the music. 

box* trying various pairs of blocJ(.s and occasionally a longer string. 

[Example B] 

- The pr&bleiiij "what comes after G2," Is clearly worrying hin; si§ht 

of his requests Involve" pit rs of t locks t^iiit begin wHh ^£ followed by 

one of the other blocks. His eJ<plo rati cms lead to t^^ di^caveries that 

have significance for the futurej 

1) e4(53 is "good, and maybe at the end after G£," 
Indeed tliis pair does end Jorge's completed tune, 
. ■ - . but it undergoes much manipulation before settling 

down . 

[E^fample 9] ' . . 

, " ' 2} Juxtaposing the blocks with the most variety, 

" .'. - the greatest density of events (G2G4) he responds: 

. ; - "It's a wild one* huh?" 

■ • .' _. . ■. [Example 9A] ■■'_■'.■". 

Jorge enjoy & the expressivB p[jten,tial of even this Tfinited mu&ical 
material. Later on when h# sang some Peruvian folk songs, it was clear 
that for him the primary purpose of the music was to reinforce fne qualitji'^ 
of the words -- you couldn't really "get" the song without understanding the 
w^rd-S... .-•■■... 

Evidently tired of worrying about S£ and looking for a way to get 
oTi, Jorge hits upon, a useful strategy; immediate repetition of a block as 
a meanis for expanding the restrictions of the niaterial. Jorge describes 
his strategy quite clearly: "I repeated blocks to make bigger things to 
work with -- the blocks were too snail alone. It was a way of stopping 
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to use d new block each tims, 2y repetitfen I relieved, that irestHctlorsi 
I t\a4 mire blocks to work with." Tjpkal examples of the procedure sre- 

[Example 10] - ■ ■ ' - . 

O'ut of his expert ments with repetition of blocks, another strLictmral . 
principle seems to emerge; a tune car be tiuilt up of tells or nioduTes. 
The pairs of repeated blocks, form the beginnings of these cells which Jorge 
then expands into larger nnsdules. These [nodules can theni be pushed around 
and modified to form a sketohs a tune-in-prflgress- Orice more Jorge describes 
his strategy' "I was thinking In small blocks that were growing. Then I 
tiuilt a whole song; didn't like It, But after that I began thinkfng of . a 
wholg song that I could change to make it better." . ' - 

Typical of this process are the following examples which are built 
up from the smaller cells in Example 10. •' , . ..,.;..- 

■ '"■ • ' [Example 11] ' •• • ■ ■ • : 

Notice that the large modules which make up the two halves of 
esch tune are kept intact. In Request's! jorge simpljf flips the two 
halves of Request 5Q, keeping each module intact, but placing them in •. ' - 

reveii'se order. In the process Jorge's ending combin.ation [G463} cwies up 
in the uiiddlel , ^ ' . -'..--'■.'-' 

Listening to the result propels Jorge into new considerations. " ■ '; 
He focuses directly on the potential function of G3 and for the first 
time focuses on a feature which generates thst function: the "silence" . 
at tlie end of S3 makes It A "link" ind an "end." Jorge's representation 
of ^3 is changing^ He draws a picture of the tune: ."■.'.' 



j\-.— -— TZ7 



Only G3 is a deffned entity - the piUitrs In an otherwise 
in&rphous tfhcl#. Qu&stiorved about t^e "sflence" at the end of 03. 
Jorge trfes G3G1 and discovers the inaccuracy in his r&presentation. ' 
"Ho, a long not& 5d it must be an end." Contact with a level of greater 
detail leads Jorge still further along thia pathj he draws a pitch by 
pitch picture of his "mairt" blocks, Q2 and G4j ." 





In the process Jorge's representation of Q2 and G4 is trans formed: 
.ft includes more and different features, ife conments: ^'Before I couldn't- 
reiReinber tiien so well, no^ I c&n spend less time pTaying them." Starting 
from a tune- in -progress Jor^e has worked down froni his larger vtsta into -■ 
its details. Like a camera zoomfng In, refocysing the 1#nse* features of 
blurred shapes become clearer. Now. with access to sharp features. Jorge 
grabs then] and flj^es them in his drawing — to r^nenber. -. 

•Jorge has made S3 requests of the music box up to tills point- ffis 
delight wUh the possibilities, the potinttal character of these possibilities, 
an<i with his evolving modeuls has led him only now to consider particular 
features of indlviduaT blocks. Jorge saitf, pn looking back at his work;- ■ ' 
, "Drawing the blocks was iaiportant. You start out asking the computer to' ■ ' .. 
"TELL T/ou, later you can mmrize tKetfl and do It in your head." To remember, 
^^^"^ ^^^"1^ to capture particular feat ures, even to name the blocfc;; thr^.i^ h- ' ' 
these features . 

. . Jorge finds htuKeTf facing a problem no'y: how should he proceed ■ . ' 
with this new and different information; how can he relate the kind of ^ 
detailed featsjres he has just discovered to bis larger .vista with its 



Page twenty ./ . 

blurred but character- rich shapes? He fs caught between two vfews of 
this snwll world, A ^luestion from the observer gL/ldes him back to 
H1s prevfous wc?rld; "What do you krow so far?" He tmys, "^l and G4 
flre complex, importartt. G3 1s an ending, it goes perfectly After G4." 
Tne Observer asks, "Does it (G3) go after (32?^ Playing G?^J, Jorge 
bursts Into a description of the probTemitlc G2^ 
• • , [Example 12] ■..,•"- 

"I didn't like ft {G2G3), The problem with 62 is it ends too fasti 
\t goes up afld sh&uld have something else before going dowr. The last ' 
note of G2 H too quick, it efids rlgiit on the b&rder of the next mt, so 
the nejit one needs more time in beginning, Mayfc^ SI (goes) after G2." • . ., 
Stepping back again he tries Gl after G3, insertfng the pair into his 
previous tune- in- progress: .. • ,•■■■'■. -. 

rEK4Tiple 13] - '. . . ■ -•'■ ■■' ' ' 

<3orge'5 analysis pf the problematic GJ fs quite rsriHirkablir It . 
points to very specific features of the music, but in language which reflects 
Jorge's sense of qualitative character. He seems to have bridged the gap 
between asking tiie cwiputer t& "telV him and the abtlfty to grab the 
relevant features for himself. Consider what he says more closely^ .' ' 

■ 1) G2 "ehds too fast," Jorge is pointing to ' ■ ■-■ 
the same feature that HarJt described as a "change ". 
Ji time," That Is* the accent generated by the •. ■• ' 
• • ■- longer duration of the last note of G2 (relative 

. • ■ _ to the preceding notes) implies, a shift In metric- 

" ' :' groupffig — the aci;ent arrives too soon, before 

•' : '" the expected downbeat. 

' - ' ' 2) "It goes up and should bave somethfiig else ' 

- . before going down." Jbe instability of this ' . . 
. .. ' ■ last note -- both rhytralcally and in pitch -- 
" demands resolution, but first it should be 
- • •■ " eKtended — perhaps to fill out a second group 

(or bar) of 2 beats; 
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3) "The last note 1s too quick,, it endis fight 
. ■- . on the border of the next one. . , " Con- ''' ' 

.- . " sidering G?G3* &3 resolves the instability of 

the- last pitch of g? by returning to tbe tonic 
.. ' __ . • and t& s downbeat but it does so too directly, 

' • • , The rapid rriove<tient through G? needs to be slowed 

dcwn^ prolortsed before de&c ending to resolutioRn 

"4) G2G1 is "better" because resolntlQW is not 
:•..•■• achieved -- the downward motion stops before 

: reaching the tonic or ^ downbeat. However, 

therft Is stm *'n* space" between (s£ and Gi, 
This evidently refers to the tnetrlc problem, 
again i a rest following fi2 would satisfy Jorge's 
, . need for "more time in beginning^" 

. [E^aniple 14] -' '■ 

- . Jorge has a clear image of what he wants; the problems are deflfied 

but how to resolve them? . - , ■ •■ - , , 

V04J ^111 retail that Hark generated local mnemonic labels froiH the 
very beglrinlng: "the fast one," "couTd be a closing," "similar to 61. ■ 
With access to local feistures he can* in fact* "do It in his head." With, 
his mth request he has delimited the boundaries of his whole tune. 

At the sarne time, Mark's exploration of the material is more United 
than Jorge's. He shows no interest 1n quality or character and his 
ability to "fix" features also narrows the possibffttles he can foresee. 
It seems fair to describe Hark aS SOlutiOn-Oriented, or product-oriented, 
-- he "played" with the material only juat enough to get an answer. For 
Jorge* "playing" seems more important than any answer. The differences 
in approach have interesting oonsequence^ to vth&t each student leirns as 
well as to their final tunes. . ' ' • - ,^ '. 
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EWOIMGS - . , ■ . ■ -. ■ 

His tune d&linntBd by a bcgirmitig and an ending, wie left 
Hark as he glimpses tlw whflle. Trying his beginning comhinaticm 
again {MG2)^ h# now finds it "0*K.'\ Why? ' ., 

"While he had fdcused previously on relativ^&ly lots! ttlff&rences 
bet^ffeen ^2 and U ("There's « change in time"), Mark's shift in 
focus to the whole seems to shift his focus to features which both 
blocks share; Specifically, they share the same fundamental . " 

rnelodic skeleton: £4 and 62 are together a melodic Btntenishment 
or prolongation of tJie Single pltcJl, G. ■S4 begins " ' 

[EKflmple 15] 
on the pitch J Gj pnoyeis l»elow it and returns > The middle G^ is again 
extended by the short, upper neighboring tone and the return to £ on 
$. weak heat. Compare the itiotion around fi to that of a rubSser band 
held still in the micidlB and stretched out on either side. Following 
64, G£ hecofljes a further extension of this fulcruen pitch. St*rting 
with the lower efflbelHshfng pttch, X» fi£ moves to the fulcruin pftch. • 
The final £ generates m accent, but one that seems to arrive (as 
Jorge said) too soon - out of phase , But embedded in the hrhole, @£G4 
can "work" as a Ifvely prolongation of the single skeleton pitch G. 
Thus* GJ'becMTiBS a truncated and rhythmically animated version of G4. 
The relatively low level rhythmic conflict, shift 1n metric grouping. 



becomes A rwmantary ambiguity subsumed mthlri higher level relatlonSi 
i detail ir\ the larger structure asstimeE Its appropriate ro\e within 
Mark's new picture of a developing whole. , . , 



Moving into the final phases of his work Mark works rapidly, 
. now. His strategy is clear; Taite tJie last block of a constnicted 
entity (C462, the opening) and use it in a trial combination with 
aTiothifir block (GgGl ) , keeping in mind the ending cDmbination » that 
■ is, th-e destination of the whole tune. Througfi this process 
Mark arrives on his lath request, at the foT lowing expansion and 
•. transformation of his initial opening pairs 

[E)f.afflple 17] . ■■ 

- ' - ■* . ' ■ . "'•-•'."-■ : ' ' • .' 

■" ■ - ■ ■ ■ ■ The original opening (G4G2) is still present 

but it no longer forms a structural group or "chunk". G4 ts now a 
low level goal , the destination of the sub-group, G2G4. Qt has 
becoine A beginning; twice it starts things off - first leading to 
■S* and then again leading to 61. In this context, the motion to 
' tfw accented G ill 02 acts like a kind of kic:k-off. .. 

■."/■■... ^Qi£Aj^^G±^ -. ■. 
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Mir-k's l_?th request joim this expand-ed opening with his ending 
cflndti Action. Satisfied that he h^S s possible tune, Mark ^rit^% . 
a little tcfflputer procedure which defines his whole melody: - . 

TO MARK . -. ■ ■ 

1. G2 G4 G2 Gl Gl G4 Gl G3 G& . • . . ' ' 

END . " , ' ■ '' ■■■ 

Now when Mark types WAK^. the electronic ntusfc box responds with 
his whole tune. 
■ "'■: [Example IS] -■ 

ferk is WSrUng now with the ne^Oidy 9S a whole. Not satfsfied with '.-. ' 

tJie [niddle of the melody ^ the Joint between his beginning and fixiditig 

stuctyres. Hark deletes the repetition of the Gl block: 

710 VikRV. ' . '..-••.•- -;"■;■■ 

1. G2 (14 G? Gl G4 Gl es 05 ' ' / - ' 

END . , ; 

■ • [Ejismple ISi] . ■ ■ ' ■ - • . . . .-■ • 

>'.'■■■'■-. '" ■ • 

Stin not satisfied* h^ trys another procedure which again only differs 

tt the sane midfwtnt in the tune^ This time Jie deietes Gl all together. 

and replaces it with G3: . ■ ". . : . "_ 

TO MARICE "■ • ■ ■ ' " ■ ' . ' • . _ - ■ ' • ^ ■ 

1. 52 G4 Gi G2 G4 Gl G3 G5 ' ' ■ .;• 

EMQ -.. . . '- _ •. 
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■ ■ [Ejtample £-0] 

Mark searches for an alternative; he tries G^GS and tbem Gl p 

• ■.. . [Ejiampl^ Jl] .■ . ... 

That's It! "G3 sinOi^H eivJ Oit cr»e s.dwne rtote as GV The following was 
played on the piano. ' • . ,. .- ^ 

■ "-" LtMiiiple t£j ■ '■ - ■ • ■ " / . 

That was what he warvteli 

[Ejiample Z2A] 
At this fwint in Mark's wort he Is able to say expilicitly 

wtiat he wants to hiear - something that isn't tJiene but that he can 

iiMgfne and describe* nm on the level of i si utile precise pitch. 

fte has begun to compose! ' . ' . . . 

What is the source qf Mark's dissatisfactioni with KARK? 
Uhst structural fg^tiirei Is he tryiti-a tn ■matcli"^ th*^ f^Btures •. 
pf Ills ireidel of a sensltle "tun#7 The prdblefli is made exDl tcf t 
when he invents his own tu:n.e block - it's a question of higtier 
level structural rhythm. Hark is searchtrg for a sub-gnSup ,"■ . 
which win be equal in total duration to the open i Tig 
sub-group, G2G4. His internal model, of a sensible melody seems to 
demand higher level structural 5yiranetry. G^&4 Includes three 
down -beats or measures, G2G161 also includes three measures. This 
solves the "balance" problem but the second sub-jroup Incliides three 
Sf|i*ll motives or three mot i vie attacks in, comparison with only two 
fn the first sub-group: .• - - ' - _ : ■ . ' 

, ■ " '.' ' . • . lEKample ?3] . ' . ' ■ " . 
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HARKI solves th^ problem of equalizing the number of motives in the 
two sub-graujJSi, bjt spoils the syiriretry of the meesuices -- tlie ■ ' ' ■ 
sub- group * 62 Gl includes only two nffiasyres: 

• [Example 24] . " 

'IntrtJilLjciFig G3 in fWRICZ strives all the problems of syimetry 
but causes the first half of the tune to- be "closed out". The first . 
half ends the same as the sec^jnd half mirtuS the "Surprise- ending; 
indeed the first half becomes less of an 'opening' than the second. 
One is reminded of Mark's conmenti "I have lots of endings***" 

' .' [ExamplB £S] 

Wark's conrposed block solves the problems comtpletely. He finds the ■ 
necessary local features to generate 1 ) a syirmetrlcal higher level ' -■ 
fretiric and motlvic) rhythmic structure » and 2) an open-ended first 
half which can thus function as a beginning tur large Structural 
up-beat to his closing structure. In addition » Mark's composed block 
Is similar to Q3 reinforcing the symnetry; • .- 

..:.•.'...• [Example 2fi] . •. 
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ln<l##d, on the highest level of structural rhythrm - the relation 
between tlw two halves of the [nelody - Mark h-as also created symnetry: 
Each half of the tuTie Includes 6 me^syt^es'. The Surprise ending function 
to balance the first half in total durstion. Or tlie lower level &f 
sub-groupings, the s^certd Kalf Qf the melody provides i nice variation 
in the rhythmic grouplmgt There are two group* of 3 measures ifl the 
first half while the second half groups into 2 -I- 3 + 1 t . . ' ; " 

[Example 27] . . . . • 
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EI^CIHGS - JORGE , ■ ■ ■ 

tfe left Jorgie with hts explosion tntc description of sjwtiflc 
features necessary far a soltifTon to his insistent protleffl--wliat cotnes after 
GZh HH solution defined J Jorge searches now for furth&r constraints. Like 
Mark, he asks, "How long is this tune?" Jorge is given a kind of answer, 
■"12 blacks In all". He replies, "les, I thought 1 was missing Something 
in the middle." Actually, this is a very funny reply since Jorge's 
current tune-1n-progress is entirely different froffi the original tune from 
nMch th* blocks were taken. Thus> Jorge's "jnTddle" ts not the fiiddle 
of the or1g1ntl tune at all! But like Mart* Jorge seems to assuine that 
there is only one possible tune to build ojt of these blocks —one "right 
answer." He almost has it. If only he can extend hi.s tune in the [niddle, 
fix it upt he wiU arrive at the original tune* 

" It is irtteresting that thii question occurs at ■quite 
different moFTieiits in tJie course of each player's work. For Mark the ■ 
ques^tion of length came at th^ moment when he had only a beginning; a 
beg i lining ^ent him in search of constraints ofl the who^e. Jorge- asks 
the same question only after a long period of ej( pi oration through which 
he has "grabbed" explicit features of some of the blocks and through them 
also come to a "definition of the probTem which must tse solvo'd. And by 
this point 1n his work. Jorge is also working with a sketch of the ttrne- 
as-a-whole; only now does he look for constraints, which will define its 
total length. ■ . ■- - ^ '■ '. ' .'. - 
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• ^ . After lr:y1ng a fett nere comb inat ions whith agairt maneuver 
his various- esllSi Jorge tries G4 following G£ (tlae very same pair that 
forms Mark's beg im\m comb f nat Ion). Anticipating the 
result t he S3*ys, "This inrill be a strange one." Asked why, he says, 

. E)!j!iWPL£ ?B .,,-■• . ■ ■ 

"Because I never thought of mixing GZ and G4. I f&lt thejf were seiJarate 
groups. I thought the compIeK ones would be surrounded by si[i]p>le ones 
[like islands); but they sound not bad.'" This was the decisive turning 

point in Jorge's work. In manipulating his module^ Jorge "s initial ; ' ' 

assumptions about these "main'" blocks, had kept him from thinking of them 
as a possible pair. Earlier on (request 271 hi had actually tried the 
pair once — that was his "wild one". Stilly not quUe convinced^ Jorge ; ':.' 
tri^a G2G4 again. He then performs hts usual manipulation-repetition 
and expansion: G?G?G4G3^ Asked to look again at his description of 
ths problematic G2, now in the light of his new discovery, Jorge notes; 
"Ves* S4 doesn't go down immediately and it's slower.'" Indeed, the 
features of S4 do meet his espHcit definition of a possible subsei^u^ent to 
GS;jbut interestingly, Jorge's constraints are met on thQ iQvel of more 
global features not on the level of local features of the blocks: 

1. . 64 is, indeed, "slflwgr" than GE but ort the locfil {note to 

7 note) level not significantly slower than G1 or G3. However, G4 is 

■ •".. ; longer in total duration than Gl and Includes rrore notes 

: ■ ■ than G3, In fact^ th« combined effect of these features 
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.-, .. ■ is to make &4 effectively "slower" than 62 «nd also ' ' 

■. _■ slower tliarv G3 or Gl wheri pafred with £2. , , .■ 

,. 2» On ttie ItJCil level {note to fiote» again) G4 does, in 
fact, "ga dcwn iTimediatelj." Howfrver, on the more- 
global level G4 goe^ inJwhere, Embedded Ir. t^e context 
■ G2G2G453, (14 is simply a prDlongHttCiifi Of the fulcrum 

pitchj G--H starts there, and ends theri. (aee \y,22 ] - 
' Once lR&t't> <?rt the more global level > the effect Ts one 
; ' . - ■ of "slower." ;'■.,.. 

i. S4 doiS not take "inQre time In beginning" as ctrapared 
•' . vrith Gl or G3» but more globally the repetition and 
■ ■ pnolOTigation df &2's ending pttch throughout 1*4+ functions 
.to generate this very effect ^ Where does (a4 b&gin? The ' 
. • •. ■ "border" of ^2 is obscured by the beginning G^ &f G4 — a 
continuation of the "border" pitch. . 

■ . '4t .ait these features together give G4 the "right" function 
■ ■■ , ;. in relation to £2: G4 does not resolve G^, it extends it, 

■ Jorge his fou^d an unexpscted soljtion to his wery first problem: ■ 
''I don't know what conftes sfter G2". Inherent in his solution is a genuine 
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pes true tur-lng: H1i Initial description of surface qualitj^ is first 

transfomed into a description of explicit features of 62 and ^-4. These 
features irv turri feniri the basis for & description of constraints which 
define a possible soltition to the pnsblen. Once defined ^ Jorge 
"recognizes" the sol ut ton and simultaneogsly breaks out of Ms previouslj^ 
binding a^suTuptions, _ 

Jorge's new insight takes place on hts 69th reqgest. Requests 
75 and 77 pr&duce " sketdres" of the completed tune-hut ncticably eKcluding 
GJ and G4. The question seems to he now^ where to embed them- 

• '.•," EXAMPLE 2t 

Reqyes,t 77 is a cleiir elaboration of Request 75, Using his 
procedure ^f repeating blocks to expand, Jorge creates, whole* the ■ 

lieginning of hU tune. Annoyed at the cor&trairts imposed by "13 
blocks 1n all"* he goes on ar^how. Request 75 finds him flipping the 
two halves of his previous sketch, again > and adding to these moduTes 
his expanded G2G4G3. ending module.. 

■ • -■ ,■ -■ • • ' ;■■ ■■ EXAMPLE 30 .^' • 

. And flnallyn switching the beginning inoduTes bacV again but 
maintaining the second part^ 

• ' ■ -. EXAWPLE 31 • ■ • 
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... . Not completely satisfied, Jorge tries the beginrilng uf his ■ 

tune once more and thetti 1 tke Marfci begird to compose: "[ would 
■Tifce to have a S6 in pTace of the second G3...." hte sings what he 
wants SS to te and the block is. tiuUt fcr Jiitn by the observer. 

• • ;. . - ■ .. EXAMPLE 32 ■ .• ■.•...." 

^ . ." Uith thfs new block Oorge is satisfledi he has a tune that . 

he Tites, ' " -■ . 

Ifljit ire the significant structural features of Jorge's tune? 
The most distinctive charge be Ms tic is Its cijJiulative drive to M as 
elirna;?* Tne cltrnaji; is achieved in three phases; 

^■■' ' -V .. :r. EXAMPLE 33- "' ' ' .■''''■'■:-. 

Phase r Is a relatively stable opening statemfirt; returning three 
times to tbe tonics C, Phase 11 is a sequential ejiparsiori' of Phase I. 

Phase III starts again as in Phase I, moves forward quickly tD the highest 
pitch and to a c^ima>i and abruptly ends. The sequent idt relatiCin of Phases I 
■-KTid IT [i.e., two tifiodules, the second t^e saitte as the first in pitch-shape 
■ and durations* but shifted up one scale degree) generates a balan:ced and - ' 



* (Notice that Jorge begins hfs tune with the block that he had originally 
described, as "may be an ending,") 
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clearly flrticuKited onward anii upward iiripetus* T^e forward "impetus ^%, 
In facts nchleved only by Jorge's composed block, G6, The p&rmltifflate 
^ersiori, made from the givert blocks s "failed" exactly because 1t dropped 
the onward thrust and also created a stop—it was dosed flut^ 

[■■ The second part of Jorge's tyfie begins like the first wTth G5GS 

and carries the upward thrust of Part I to a climax (t£G2&4). The increase' 
in activity tfhicli has be&n such a notaijie feature of G£ functions now to 
build to that ■climaK. (S4 es.tablishes and prolongs the high^ point, achievirig 

the anticipated cHimx followed tiy ttie closing fclock, G3 with which ths tone 
abruptly ends. ^2QA, the "wild oTie"' df tKIs Small wflrld* realises Its 
structural potential a£ cltinax/ And the tune dfles Include \2 blocks! 

On the largest level, th# tun* Is.n-eatly iyHimetricali 
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s 1 r"^^ ¥ 



Hciwever» considering the inner grouping of these two parts 
together wItJi the structural functions each generates, the effect is quite 
different: ■ . - • , . : 

" ' ■ EXAMPLE 34 ' ." ■ 
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Part I includes two baHancti] modjles; 4 bars plus 4 bars 3 
3 niotivic attacks + 3 motivic attacks. Part II 1s a single climetlc 
5§sttire itihich mcives forward in pairs of titers Lrir*s - 2+g:+4(2+2}. In addition 
fart II induces ati tncrea5& fn activity^ not enTy on the local level (more 
notes per unft beat}* bi^t also in tersus of the rate of events in the large 
noelodic "line: 

.■-,.•-• . , £Kflf1PL£ 36 ' - ■ • '-'-.. 

>■ : Ir Part I, each phase embellishes but ore fundamental ■ '" " 

pitch; In the first phase it is £ and the second T^ In Part II, £ mo^es 
through F to G in 4 bars, e_ is prolonged for 2 bars and then moves hack to 
€ In t^e final 2 bars. Not only is the rate of events faster, but rwre 
Important^ the pitch distance covered is expanded » made larger — more happens. 
Thus the high level structural rhythm (fl+B)» the assyniEtrical but proportional 
Inner grouping (4+4; S) provide a framework, which "contains" the increasing 
rate of events generated by the skeletal meladic line. 

. Looking back, now, at Jorge's WDrkj the evolution of his tune 
becomes cl earep. ,','-■. ' . ' '. 

■._ ' .,,, _ ..; ■ .' EMKPLE 3& ■ • " - _■ < 

1* .Thrflugh pairing and repetition he arrived at an initial 
tune-in-progress.- Like a sketch of the completed tone, 
'• : it includBS the ascending seqiiential relation between 

its twu parts and also the ending combination. But there 
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is little sense of devel Qpnient and no climax Is a thieved. 
The next phase found Jorge t { Reqge&ts 51-57)^ . 

a) LintUing hfs vista* 

b) Moving in and sharpening his focus on detail - 

c) Defining current pratilems Eespecl3ll;sf i what could 
fotloitf G2). 

d} Defining the features of a possible solution. •, ' 

TTie hreak-thmugh occurs: ( Requests 5fl- 61 ) 

a}- Jorge's initial assimptToni about "ot pairing G2 and G4 are 
cast out when he jujitaposes them and recognizes 
his solution, 

b) Bunding outward » he elaborates this pair through 
repetition on one side and the ender^ G5h on the 
other {G2G2G4G3J and thus finds the crucial climax 
and close, ■ . 

e) In a conttnuimg search for a "middle" that -would reet the 
constraints of 12 blocks in all» he tries e5e3GlS3— a 
skeleton of request K 4& and also of the first too<iy"les ■ 
in the comrpleted tune (Req, 75), Fleshtng out the / 
skeleton by repetition he arrives at GsG^GSi GIGIGJ. _ 



d) Operating again > now, with a larger v^sta hs freely 
pushes around modiules, returns to the above arrangement 
tfl which he adds his newly discovered climax and his 
ending, 

e) With this whole tune "in liand", his fin^l moijifi cation 
leads hiTj] to compos it ion. Like ^.arkt he dips down 
once more to the level of precise pitch (singing rather 
than naming, though) to complete a tune that he liJtes. 
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TPi* contrast between Marie's work and Jorge's work ij striking, I 
will ccinsidi-r th.# contrast under three headfngsi . - . 

I . Strategies and HgiJes- of Representation . 

Mark's wort was cautfous, inethodical: his intEntion was ofteti 
explicit, Mark had a read>' access to local features from the 
outlet, Hii representation of local features, served as a guide 

to morB global relations into which the tnltiallj' local features 
could be embedded. With a few trial cDmbi rat ions of blocks his repres- 
entation of the "Sfline" features was thus transformed. For example, 
in jifjttaposing Q4G2 \^rk noted "a change in time'" which on a tnore global 
level thien became "OrK," Uter* infl rented by the pair, G2G1 ,■ he 
reversed his opening pair making it G£G4, (3S thus ass^nied a strjct- 
uralty [nore appropriate function leading in^ to !G4ratlier t>ian extending 
Vt oji as before. 

Mark's first sicjnlfloant decisions generated the functions* " ■ 

beginning and ending- With the limits of his tune defined ^ the ' "■ 

frameworh for his woric and for his tune was also defined- He had generated 
a context within whtch he .could make choices, one in which particular featu'res 
could assume particular fulittlons. His process for completing the tune was to 
search for a series of events which would appropriately fill the gap 
between Ms defined limits. Me paired the last Ijlock of his beginning 
pair with a possible next block. Continuing in this way, he huilt up -" ■ 
a chain of blocks to whicJi h^ could reasonably attach his ending 
combination. Tlie gap filled, the tune was complete. 
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In contrast to Hark^ Jarge worked Impulsively , exploring 
many posaibilUiiS and responding often to the qualitative -' , 
chiracter of the results he generated. Jcrge a&etned ntore Irtterested 
1n the proems itself. Wtjat i^tjuld a new combination bring forth; 
hfiW frOuld h* make tise of hts repeated pairs and estpunding modulesT 

Jor^e did not facus an local features of tlie blocks until 
wen along in his work. (Unlike Hark+ who could work "in his head", 
Jorge had to wait for the music to>: to "tell" hiiF, ) Stflrting with 
an initial Ijf broad tfista, h« w&rked down into details and then back 
jp again to a larger vista which gradually changed as it included ' • . 
more and more explicit detail. In contrast to f44rk's earlj definition 
of limits and subsequent directed chain building, Jorge worked outward 
(backwards and forwards) or just around whtr&ver he happened to find 
himself. In addition he i^orked with trial whole tLfnes and then - 
modified his trials to make a new whole. . - ■ ■ . . 

The pwssiblt structure of the tune emercied slowly in this 
process of inoving in and out ^f the material. Exploring » testing, 
building up and taking down* Jorge "accumulated" various features ' ■- . ^ 
into his represent* tithn as he went along. In the process, th€ 
"meaning" of a ■hlock--i ,e. » its p-nssible function in the whole-- was 
often transformed. Each new representation created a new set of possible 
constraints a new definition of problems* The uiost dramatic of these 
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momerits occurred whien h& was able to define the features of a ■ 
solution to bis gnawing problem. The problem deftrted* he recognfzed 
a solution which in turn shattered his previous as sunset ions. The initially . 
rejected pair^ G?G4^ which Jorge originally described as a "wild one" was 
rediscovered as the solution to his problem. With this break-through, Jorge's 
pre- built inodules quickly fell into place. His internal representation of th* 
blocks was again restructured; he could now find appropriate relations ainDTig 
them and thus cofflplete hfs tune.. 

While Marfc worked more quickly, he did so at the cost of defining a . . 
-&1ng1e structure early on., thus lim^ifing possibilities, playim^g less, and maybe 
learning less too. Jorge's work was perhaps more like that cf ii real composer- 
iiiinersing himself In the material and in his direct experience » lie gradually ■ 
discovered its potential for structural coherence. 
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Mark "5 tLftie 1s essentially a single, balanced antecedant- 
consequent Statement:; PhrasE 1 starts at the high point j lestablishes 
implications for resolution but remains open-ended, incamplEte, a 
structural up-beat to phrase 2. Phrase 2 realizes the harmDnic and 
linear implicat'ion.s Set up by phrase 1^ closes them out, and balances 
phrase 1 rhythmically with a "surprise"'. ' -' ■ 

Jorge's tui^e 1s cumulative* 1) Statement of a generatfve 
motive, 2] development of this [i»tive through ascending sequential • 
elaboration^ 3) a final longer gesture which leads to a climax. 
Cltmax 1s generated by an tncreass In the rate of events and an 
ascent to tl« high pofnt of the piece, followsd by quicfc resolution 
and closure. ■ 

Do the results reflect the strategies Invokeii? The two completed 
tunes ar^ certainly different in their structure and 1n their effect. 
It Is tempting to make a cnrrelation between Jorge's more impulsive > even 
flsntw-yant style and his tune with its dramatic build-up^ its cumulative 
structure. In turn we can observe a relation between Mark's careful 
and jnethodl cal strategy and his neatly balanced * relatively straight- .. ■ 
forward and constrained musical stateirents. But how much are these 
results infliienced by strategy? What about other factors liJce tacit 
model* of i sensib-le tune together with differences in ethnic and 
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inteHectual tackgroiirds and Hn the traditions implicit in these bac leg rounds? 
The relation between strategy and re suits must remain fqr the moment an open 
questions b^Jt one which Sug^eits the need for further research wi til more and 
different kinds of pUyers, .it is clear, for example, that tacit models did 
influence each player's decision making, his notion of hihat constitutes 
appropriate relatfons. or "logical" structureK . . , ■ , -. ' 
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Ill Tacit Wodels / 

■ What are the differences in the [nodel-fQr-i-&eTiSible-tunie wdfch 

Is guiding each playei^'s Jecistons? The last stagts of Mark's work 

brought Out certain atructu^al featuines of hi& liiodel -- part icul aril' the 

tuiportance of higher level rhythmic ^ymmlvy. With Jorge it W4S muth Hi(?r& 
dramatic! ,. . . ; 

When Jorge had completed his tune, he listened to the tune • ' 
from which the blocks had originally been taken- -a French folk song: . 

Looking quite astonished, he whistled and said, "That's 
totilly d.1fferent5 I never wojld have arrived at that. *" And on . . . 
secortd htearing, " It's unbelievable that 64 begins the tune. I never 
heard a tune lii^e tJiatl" Ttie context was so different he didn't even ■ 
notice that both tufl^s efld identically! , " . ":.;-. 

Curious now to hear the tunes that Jorge did^ kTiow--the body 
of miisic from which his model must derive, he was asked to sing some 
Peruviari songs. More extended and elaborate than Jorge's tune, their . 
structure proved remarkably similar E Characteristically they were 
cumijlatitfei They included rep^titlo^ Of small, melodic cells„ each 
one clearly articulated. These cells were, in tum> developed 
nequentially leading to 9 lon.ger gesture which reached a clliflax and ■■ 
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tlien quickly and abrupt^v came to a close. Rarely' did the Pe-t-uviart 
songs include tlie characteristic balanced antecedant- consequent phrase 
-, structure SO typical of fatniltar oursery-rhyme tunes, of the Fre-nch sorvg, 

- andp indeed, Mark's tune. At first they sounded as strange to me as tfie 
French song did" to Jorge, I said, for ejiample, when Ne finished the first 

: song* "Is that the end?" Jorge replied, "You really have tc know the 
words to get 1t," ' 

In fact, Mark's tune is, "fn baste structure, quite similar to 

■ the ftrst part of French ► fl single, two-phrase "sentence". The 

- ftrst phrase > an antecedant, starting with a "lead-ffi'' to the high 
polriitt reaching towards resolution bmt reiflftlnlFig open-ended; the 

■ jlecond phrase^ a consequent + starting much like the first but reaching 
resolution and closure. Mark was by contrast perfectly satisfied i^ith 
the ariglnal tune--it was another, perhaps more successful ^ realization 

" of his model. He eoiraiented;^ merely^ "Oh* yah."- ■. . ' . 

Indeed, why Is the original folk song more successful? S-e^eral 
.• features seetw pertlndettt^ ■ . , . " 

. '■ 1* ■ The Implications of the initial motivic materials Are ' 
■ ;. further "worked ouf'i the tune is fflcir& complete— it 

• ". - Includes a beginning^ an elaboration of the opening " '. 

material (mlddli) toother with a return-'A/B+Al/, , -. •,■ 



Page forty-three ■; • ■ , 

Z. Hotives appear embedded in new contexts exploiting ■ / " 

their implicaticiiris, thus providing both variation 
, . and unity. For e;<ampl$, 61 appears in three different ' 
: CDn:text5s each time with a different function. Indeed, 
Gl acts as a kf^dl of pivot, each tiitte sending the ture ■ 
off in a new direction: In A: Hint of closure which 
■ • ■. is fuTfflled only as it returns to &4 followed thii 

- . time by G3 . In B; Sequential elaboration^ G1G5 and 
■■ finally preparation for return, G^GE, Ind&ed, the 

. ' - pair GIGJ^ appears twice, but the contSKt disguises 
this paired repetition. 

• 3- ■ All of th« phrases are balanced as are the two large 
. sectiOTis uf the melody-i.e,, A and B+A' . However, 
. the second half of the tune generates two distinct 

structural functions^ development and return. Thus, 
" ' ;. the second half, whtle equal in total duration ^ 
includes a greater density of structural events. 

.. . ■ 4V Finally, the return of the pair G4G3 seems both : 

fresh and fainiliar a-s a result of the elaboration ■ • '■ 
and development which prec&des it-" . . - 

Interesting! J', e;(perienced musicians who have played with this 

set of blocks frequently build a tune much like the original, but often 

exclSude the first and last statements of GK saving both Gl and G5 for 

the elaboration in B^ . " • •. ■ • • " 



While Jorge's tune clearly derives from a different fflOdeT , ft does 
Share with the original tune:^ development of material and a sense of directed 
motion through the build up of tension and its release. On the other hand* 
differences in the function ^ the "meaning", of the various hlocks in -Jor^'s 

tune Ai compared with the original are striking. Meaning iTi pusic is .- 
Indeed conte^tt dependent! . .."•-. 
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SOME SPECULATIVE C0NCLU5IQNS^_ 
- It sIiouTd be clear, now that boih Jorge and Mark, were Involved each in 

r 

h!s own wa.y U active analysts of musica; relations. The relations were 
perhaps "primitive"^ but they were so in two senses: The materials with " 
which they worked were United and in this sense primitit^es but the decisions 
they made^ pr-Dblenis th&^ faced demanijled a confrontation with the powerful 
primitives from which mich larger and more complex musical structure derives. 
Pbservation of the students' pro-cedures, ctymments and dedsfons also thrust ■ 
us "fntcs an analysis and re-examination of certain f uftctdJnental s of musical 
coh-erence and of learning. ■ '• . " ■ 

I. ■• The categories impltcit in nysic notation and music theory as modes 
of representation tend to guide their users towards the selection of certain 
features and to tl?e e^selusion of others. Oyr students had to discover 
their own prforftfes* thetr own processes of selection. Since our students 
did not read rnustt notation, they were not influenced by the particular sel- 
ection of features captured by this made -of rtpresentation. &lor wer^ they ■ 
influenced by the tat-egories implicit in traditional music theory* . . . .' ' 

•■. As a result, those descriptions which we. as trained tfluslclans had come . • 
to tafce for g ranted * were often burst open for re -sKair.i nation. We discovered 
for example, that features selected by the categories of traditional musfc 
theory are not givens-they imjst be generated by relations among a collection 
of featMT-es , TQn.ic or key center^ for instance^ results from an aggregate of. 
features -f even beat and certainly beat groups, or meter results from a collection 
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nf feature-S' For the students these were not givens . asiumptions IrnpHci't ' 
irt the notation, but rather relations which wiere generated by th-e "data" as 
the students gradually GnHthed their- represeritatiqn qf that data. " - ' 

n. Musiral perception , like visual perceptioTi+ Is 8 process of intelligent 
ret&nstructioiT. »Mle the computer- driven ausic hox always outputs the saHie 
"data"t the human perceiver prxjce-sses this Information in various ways 
depending on which faatyras he givfrs priority to or even has access to— 
i.e., just how he represents the "data" to himself* FociJS Is influenced by 
the particular contej(t in which a particular figure H e[nbedded--actuany s OT 
1n tJie player's iinagi nation, A new context suggests new priorities and 
reveals new features. Learning occurs wheri the student gains greater 
fr^etlflm in his ability to enrich his reppfisentatlori a^ he discovers ever new 
relations among these features. For example* players tended to focus first 
on a particular cbaracterlstic of 5 single block or perhaps on ^ome feature 
which two blocks shared or by which one block might he distinguished from 
another* Later, new features became accessible often as tJie result of new" 
Contextual embeddings, often generating a htgher level representation. In 
addition, as students gained a glimpse of a w!iole tune^ more global features 
emerged— feature* thit had to do with relations ait*ong ALL the blocks. Tlie 
most significant learning occured tn the dj^namic Interplay between local • 
and more global focus; local detail Shed light on global possibilities » 
global structure revealed new details. Indeed, the whole process reflects - 
the interplay between detail and larger design which 1s such a powerful 
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factor in the vastly inore cooiplex world of, for e3i;^iifi[>Te^ i mDvemtnt of 
& Hajdn Quartit* Hera, shifts in focus, fie^ corte;<tuaT emtwddlrrgs, •■ 
trans fonnatT on and "eTaborattOn of a single detai:! or a brief motive ar& 
essential cOnipcjnents in the logic and affect of the mrk, itself. k'ithaut 
access to such processes within the work of a great composer. Its very 
greatness often remains beyond the fSKp&rience of the listener* . ' ' 

In fact, the learning wfiich tmk place for Mark and Jorge bears 
certaini simil^Htles to the learning hrhich occurs in tJie work of the 
cneatlye iiiusician--ccnipDser or performer. Arnold Sc^oenfaerg says* in - '". 
his took, Fundanaentals of JlifSical Cgnipo5lt1on : 



" one can comprehend only what one can keep in mind, 

Man's mental 1 iriiii tat ions prevent him frum grasping anything 
which 1s too e;<tended. Thus, appropriate Subdivision 
facilitates understanding and determines forin, A composer 
does not, Qf course, aijd bit by bft, as a"cnTld does in ' - . - 
building with wooden blocks.. M conceives an entire 
composition as a spontaneous vision. Then he proceeds, 
like Michelangelo who chiselled his Hoses out of the 
roartile without sketches, cemplete Irt every detail, thus 
directly forming his material. No beginner is capable 
of envisaging a composition in its entirety; hence be 
must proceed gradual ly» fron the simpler to the -nore 
complex. Simplified practice forms, which do not always 
correspond to art fonri, help a student to acquire the 
sense of fomn and a knowledge of the essentials of 
construction. It irill be useful to start hy building 
Hfiusical blocks and connecting them tntel 1 i gently. . .These 
musical blocks (phrases, motives, etc.) will provide 
the material fer builijin-j larger units of vartous kinds* - 
according to the req:uirejnents of the structure. Thus 
the demands of logic, cohHrence and comprehensibiTiti/ 
can -be fulfil led » in relation to the neeo for contrast, ' 
varietjfi and fluency of presentation." 



Page forty- s evert 



Sdhoenberg's design for the development of young tqeiposers 
- se€fflS close to the process we have observed in the i^orik of our two . 
players. But k^At about the role &f tacit models for our students 
and far composers? It seems cU%r t^at such radels functioned as 
constraints in our students decisfons, in their sense af "logic" and 
appropriateness. But for Marfc and Jorge tfie process of discovering 
Implications in t^e given matei^lal necessarily rema-fned within the 
constraints of that ratenal and also within the constraints of their ' 
tacit inodels. Mark Introduced the terra. "matcJi"* "I don't know how tn 
match". Ami both students at a dynamic morent fn their work looJ^ed for 
the e;(p1icit constraints of a right answer, "How long is this tune". 
Eut still the solution only emerged after each player had sufficiently. 
(for h-fmself) explored the in^llcations of the material. Onb then 
could they make a particular product which reasonably matched their 
[Bodjel. . , •■ '-.. 

■ For serious composers such models play a st^nfficant role* too, 
but 1n a Tnore dynaniic way, E.K. Gonifarich uses .the temi, stylistic 
5Chefflata* tn discussing the role of models in the creative process. 
He speaks of "iBatching and miMng", . .The composer approaches thE creation 
of a new woric through the "tnediation of an Internalized vocitulary of 
forms and scheanata... . Invention is both a process of coding bj means of 
such a vocabulary ("matching^ and a process of mo difi cation {"niaking"} 
toward some goal-iffla^* for the product" 
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■ Studying Beethoven's sketch books we see a tlear tnitance 
of tMs process in his relentless moiJifl-catlanSi of motives— part- 
icularly beginnings. An initial, often banal idpa, fbsnal esactly . 
because of Its close "match'" with stylistic nonns or stylistic scbeinata) 
undflirgges ^rviless modffications. Tfie Jionnatlve constraints of tfte 
Initial Idea are restructured In the Tight of implications which 
Beethoven foresees --the potential of the motfve to assume new functions 
and new character within his "goal -i mage". Trans fornat ions occur 
ss Beethoven t in bU heati, embeds the motlvfi in new contejits; simul- 
taneously he seens to envisage the structure as a who-le—a structure 
which Is* itself^ stm evolving. Thus Beethoven's modifications of 
a single motive represent much more tJian explicit local changes. The 
pr&cess of transforaatlort helps to define the unique constraints through 
which the particular whole evolves, Beethoven's workboflks Suggest a 
more subtle meaning for Sth«nb&rg's Statement that a coinpDSer "conceives 
an entire composition as a spontaneous visioia"* ' '. 

Thus, we might say that the serious composer compared with our 
players is more conoerned with '"making" than he is with "matching". His 
product reflects a dynamic interaction between the constraints of trad- 
itional models and the svolvlftg constraints generated by the compasitionaT 
process, itself. Indeed^ a new work may be on the fringe of comprehen- 
sibilUy for those listeners who are searching for good "matches" , Claude 
Levi-Strauss says, in discussing ^Oth .century serial music:^. . . 



. Either it wm succeed fn brld^iing the tra<IUional 

gap oetween listener and composeT- and—b^' depriving 
. .- ■ tfie former of the possibility of referring uncon- - " - - 

■' "^^.^ ^^ * genera! System-^win at th* Same t1(tii . 
oblige hlffi, if he fs to ynderstard the nusic he -. \ 

Hears, to reproduce the Individual act of :reatio;n ^ " '. ■'" . / 

on ln& 0M\ account. Through the power of an ever . - - 

.. rjew, fnternaT togic, each work ^]^^ rouse the listener 
■■ f''t^m^^t"'s state of passivU/ and make him shsre 1n "■■ " • 

Its impulse, so that there will no longer b« a •■ ' 

difference of kind, but onil;y of degree, bet^*ser 
- inventing music and listening to ft. " . • 

. This may be an sqiially appropriate description of the trul^ musical listener 
even when the composition d^s. allow tNe listener to refer "unconsdoirsly to a 
gen&ral system "--for example, with works of Beethoven or Haydn. Too often, 
though, the listener lets such works stip by, by giving 1n solely to its ■ 
famflfar "stylistic sdiemata". Failing then to be roused from this "state- 
of passivity* he will also fail to discover the "ever new Internal logic". . ' 
the unique process which distinguishes the great work-that which makes It [rare 
than just ahother instance of a style. It is precisely ineeting these musical 
demands on the listener which we see as one of the primary goali of our students" 
htrk. -..;:. .■ ■ . - 

■ . ' • ' - . - . ■ " 

And If we consider the performer's pt^cess of learning a mrk, the 

con^arison tfith our students' learning is even irwre e;(act. The performer -'■' ' 

with a set of giveng, an e;<i sting, cofliplete work, must also become involved in 

a continyoiJS process of re^hearfng, of re-structuring, of discovering the 

particular coherence in the work he studies. Concretely this often Involves ; 

a shift from local considerations fplaying each note Oh the p.nge with the' 

right pitch and rhythm, overcoming technical difficulties* etc.) to global 

considerations-like relations of harmonic direction, structural downbeats, ■ '■ 

grouping and articulation of motives and phases, and the proportions of parts 

to a whole. As with Mark and Jorge, the "same" features assume new ■. . ' 
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rTKani;igs--fist becomes slow, upbeat becomes dowribeat. But In the s^d, 
Df dourse. glEjbaT considerations tn„st dictate local decisiofti indeed, 
thii ™y be 011^ way ef descHbTng 4 "^sfcaT perfom„ce-. 



Artur Schnab*! Is said to have described sych performance 
this my: 



In high tenjion—enwtional and intellectual --the 
P^rfflrmer must anticfpete tJie rendering in sound 
of the eJitire tompositlen, « a total unit 
SchanbeT compamed this with the intake of a deeo 
breath-deep enough to make the entire perfDnnance 
appear as one slow exhaUtfor. . .. Any pre- 
occupation, at the noment of performance {and this 
TS Wbat differentiates performirvg from certain 
prelirni^sry phases of practicing), with pUyino 
thi right notes, mmory. fingertngj, or mtk 
thoughts on the 'difflcu-lty' of a section of a ■ 
piece makes tt impossible to concentrate fully '■ 
in the way here described. 



• . - . Of course this development from local to global "hearfng" H not 
a simple onen^ay path. As with Jorge ^lovemetit from the larger vista to 
focus on some detail nay 'carry with it ingjlfcations which again affect the 
larger conception , Again Schna be! "s view was:* ' 

Ih^.^Sff ^i^""^;™^' f^^'^ ^°^ ^^^^^ "^^^^ irispfrations • ' : 
• When his conceptiort of a score becomes one with its ■• • - 

'^ ■ • ESI? ^^^^^t^^rv in performance. At such imments " •' 

' ' of fhlr^J'.rr! *^'' ^^'} ^^^ disciplined functioning ' 

, of the body at the command of the ear: it grows into • 

" hi'^^MM^ ,^"i.^'"^^ wHch in turn my fttim„1.fp th. - '■ , 

-Tma^^tnatio o. Piano t^nique, as Jcrin abe ] used the ' '■ 

■ terin and taught it, Is the faculty to establish channels • 
^ . _ between the sound heard inwardly and Its realization ■ ' 

■ . in ill individualized subtlety. . .His inethod of oractldna ' • ' ' 
..- . was e;(periiJi&nt rather thar^ drill. practicing . . ,. 
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The c&jnpaHson of &ur stud&nts ' work with that of great 
musicians my seem far-fTung, fl^t one should not confuse tl^e product . 
with the process. Ue have been concerned, here, with a way of 
leariofrTi; wiiich hopefully hoth reveals and shares in the kind of learning-- 
by eKpeninent rather than dr^TN-which seents so characteristic of creative 
activity. For it is through tulldirg up. taking down, combining and 
re-combining, embedding detail in larger desip, thus restructuring one's 
inter/ial representations, that tie* implications are bom. nei* knowledge 
discevered, Kost specifically, it is by discovering and plai'ing with • 
the constraints of what tfoes_ make sense or of what one can do. that 
tbe learner cracks the boundaries of his perceptions he develops the ' - 
capacity to "appreciate^ even tc invent new constraints. Perhaps it 
is in iust tilts interplay t>etween constratnts and invention hetween the 
known J the unknown and knowing that learning takes its biggest leaps. 
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